Carbon black nanoparticles and vascular dysfunction in cultured endothelial cells and artery segments.
Exposure to small size particulates is regarded as a risk factor for cardiovascular disease. We investigated effects of exposure to nanosized carbon black (CB) in human umbilical vein endothelial cells (HUVECs) and segments of arteries from rodents. The CB exposure was associated with increased surface expression of intercellular cell adhesion molecule 1 (ICAM-1) and vascular adhesion molecule 1 (VCAM-1) in HUVECs at 100μg/ml. CB exposure was also associated with increased reactive oxygen species production and damage to the cell membranes in the form of increased lactate dehydrogenase leakage, whereas it did not alter the mitochondrial enzyme activity (WST-1) or the nitric oxide level in HUVECs. Incubation of aorta segments with 10μg/ml of CB increased the endothelial-dependent vasorelaxation, induced by acetylcholine, and shifted the endothelium-independent vasorelaxation, induced by sodium nitroprusside, towards a decreased sensitivity. In mesenteric arteries, the exposure to 10μg/ml was associated with a reduced pressure-diameter relationship. Incubation with 100μg/ml CB significantly decreased both acetylcholine and sodium nitroprusside responses as well as decreased the receptor-dependent vasoconstriction caused by phenylephrine. In conclusion, nanosized CB exposure activates endothelial cells and generates oxidative stress, which is associated with vasomotor dysfunction.